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aortopulmonary collateral arteries in a patient with
pulmonary atresia with ventricular septal defectDingchao He, MD, Pranava Sinha, MD, Murfad Peer, MD, and Richard A. Jonas, MDAs a result of wide morphologic variation in ventricular
septal defect (VSD) with pulmonary atresia and major
aortopulmonary collaterals the 1-stage midline approach1
may not be appropriate for all patients. The alternativeFIGURE 1. Depictionof preoperative andpostoperative anatomy.A,Preoperativea
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824 The Journal of Thoracic and Cardiovascular Surgstaged unifocalization method popularized by Imai and
colleagues2 provides the advantage of excluding major
aortopulmonary collateral segments with severe proximal
stenosis by allowing access to the hilar segments of these
vessels. We describe the use of cryopreserved femoral
vein homografts (cFVH) for unifocalization with its
potential advantages.CLINICAL SUMMARY
A 22-month-old boy with VSD with pulmonary atresia
and absent true pulmonary arteries (see Figure 1, A) had 2
collaterals from the descending aorta supplying the left
lung, and a single collateral to the right. All proximalnatomyofmajor aortopulmonarycollaterals showing long segmenthypoplastic
yopreserved femoral vein homografts (arrows) to distal collaterals beyond ste-
fts (arrows) anastomosed to bifurcated pulmonary homograft (arrowhead).
nt hypoplastic and stenotic proximal collaterals (arrows). E, Angiogramof uni-
ssels (arrowheads). F,Angiogramof left pulmonary artery (arrow) post-stage 3.
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FIGURE 2. Lung perfusion scan showing even pulmonary blood flow
distribution (left, 55%; right, 45%) and paucity of flow to the right upper
lobe.
He et al Cardiothoracic Imagingcollaterals had long-segment stenoses, and had complex
anatomical relationships to the trachea and esophagus.
A 9-mm cFVH valveless segment was anastomosed to
thin-walled segments of the left collaterals in the lung hilum
via a left thoracotomy (Figure 1,B). The proximal upper left
collateral was ligated and distal collateral left in continuity
with the descending aorta as the systemic blood flow source
to the unifocalized complex. After 1 week, via right
thoracotomy, a 10-mm cFVH segment was anastomosed
end to side to the right collateral, which was again left in
continuity with the descending aorta (Figure 1, B). Lung
perfusion scans after bilateral unifocalization revealed
even blood flow distribution (55% left and 45% right)
(Figure 2).
Finally via a midline sternotomy, the VSD was closed,
the left and right cFVH segments were retrieved, and
right ventricle to pulmonary artery continuity was
restored using a bifurcated pulmonary homograft. One
month later, 80% systemic right ventricle pressure was
noted. Stenoses in the distal right pulmonary tree
were addressed successfully by balloon angioplasty
(Figure 1, C, E, and F). The aortic ends of the collaterals
were coil occluded.
DISCUSSION
One-stage repair of pulmonary atresia, VSD, and
major aortopulmonary collaterals with a high rate of
collateral loss due to stenosis and thrombosis in the
long term3 confines access to mediastinal and proximal
hilar segments of the collaterals that are thick walled,
muscularized, and stenosed. Although staged unifocali-
zation avoids these diseased segments, earlier reports
using autologous pericardial tubes, homografts, or
xenografts2 were limited by stenosis, thrombosis, and
calcification, possibly due to the limitations of the
conduits used.
cFVH has been used for neoaortic reconstruction in
Norwood stage 1 operation and as a right ventricle to
pulmonary artery valved conduit for biventricular repairs4,5
with encouraging outcomes. Lack of calcification and
progressive somatic growth-matched dilation has been
noted in these conduits.6 The thin-walled femoral vein
also offers technical ease in anastomosing to similar thin
and delicate pulmonary artery collaterals in the distal hilum
and the lung fissure.The Journal of Thoracic and CaAlthough long-term outcomes with this approach are
awaited, we speculate that a combination of unifocalization
to the healthier pulmonary artery segments accessed via
thoracotomy combined with the advantages of cFVH can
potentially provide better outcomes for this group of
complex patients.
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